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UNITED STATES PATENT AND TRADEMARK OFFICE 

Donald Gilbert Carpenter Examiner: N. Ponomarenko 

09/935,936 



Filed: August 23, 2001 Art Unit: 2834 

For: ENERGY CONVERSION TECHNIQUE 

REPLY BRIEF SUPPLEMENT 

Honorable Commissioner of Patents and Trademarks 
Post Office Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Further in connection with applicant's Reply Brief filed in the above identified matter 
on August 28, 2006, it will be recalled that on page 10 of the Answer, the reference "A Text- 
Book of Physics", seventh edition, Longmans, Green and Co., 1920, page 87 was cited for 
the first time in this matter. Because this citation had to be obtained through an interlibrary 
loan service, additional time was required and applicant necessarily reserved the right to 
submit this Supplement on receiving a copy of the reference. The reference, moreover, was 
advanced in the Answer to support the position that: 

The sum total of all the energy within any given boundary, through 
which energy is not allowed to pass, remains constant. (Answer, 
page 9, lines 20 and 21). 

Attached to this Supplement is a copy of the cited page 87 establishing the fact that 
this is a direct quote from the reference (Exhibit "A"). 

Attention, however, is invited to the balance of this passage: 

The above statement amounts to an enunciation of a doctrine 
which is practically the keystone of modern science, and is known 
as the doctrine or principle of the conservation of energy, 
(Author's Italics) 

It follows that if the boundary considered includes the universe, the 
principle of the conservation of energy amounts to a statement that 
the sum total of the energy of the universe is a fixed unalterable 
quantity. 

Since 1920, the publication date of the reference in question, this "keystone of 
modern science", has been amended. It is now recognized that: 
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...while energy conservation is a good local concept, as in 
equation (6.18), and can be defined more generally in the special 
case of an isolated system in asymptotically flat space, there is not 
a general global energy conservation law in general relativity 
theory. "Principles of Physical Cosmology", P.J.E. Peebles, 
Princeton University Press, Princeton, 1993, page 139 (Exhibit 
"B"). 



The basic conservation principle then is the conservation of mass- 
energy. (Author's Italics, "Theoretical Physics, F. Woodbridge 
Constant, Addison- Wesley Publishing Company, Inc., Reading, 
1958, page 317 (Exhibit "C"). 

Both of the foregoing references were cited (and copies supplied) in applicant's 
Appeal Brief filed in this matter on January 7, 2004. For ease in access, however, copies of 
these two references also are attached herewith. 

Clearly, many fundamental advances in physics have been achieved in the years 
between the 1920 publication date of the cited "A Text-Book of Physics" and publications 
that issued as late as 1993. 

The Watson et al. "Text-Book of Physics" citation, moreover, refers to boundaries 
through which energy is not allowed to pass. Present physical knowledge refutes this 
assumption of an energy impassable boundary. Illustratively, cosmic radiation pervades and 
passes through the entire universe, imaginary boundaries notwithstanding. The humble 
neutrino also passes through almost everything, interacting with other matter only rarely. 
Clearly, it is not possible to block out energy from "any given boundary". 

The additional statement in the Watson et al. reference that "...the sum total of the 
energy of the universe is a fixed unalterable quantity" also fails to conform with current 
thinking in the field of physics. No one is sure of the universe' energy status wherein it 
might be increasing, decreasing or even remaining constant, but the flat statement that the 
energy of the universe is a fixed unalterable quantity is, at present, unsustainable. In this 
respect, please refer to the August, 2003 National Geographic Popular Science article 
(Exhibit "D") that also was submitted with the January 7, 2004 Appeal Brief. 

In sum, the Board is respectfully urged to dismiss the Watson et al. reference from its 
consideration. Further, the Board is respectfully invited to recognize that the arguments 
advanced about the Conservation of Mass/Energy; energy of the universe, energy 
impenetrable boundaries; and the like are addressed by applicant only because they have been 
raised in the Final Rejection and in the Answer. Applicant respectfully submits that these 
arguments and speculations have little or nothing to do with the fundamental issue of the 
patentability of claims 1 through 8, inclusive, now on appeal. Applicant respectfully invites 
the Board's attention to 35 U.S.C. 1fl02 which states: 

A person shall be entitled to a patent unless — 




and 
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Section 102 then recites seven criteria, each of which, if met, would deny patentability 
for applicant's claimed subject matter. Inasmuch as not a single one of these seven criteria 
have been established in the course of the prosecution leading to this appeal, applicant is 
unquestionably entitled to receive a patent under the provisions of Section 102. 

In a similar manner, not one of the criteria barring patentability under the provision of 
35 U.S.C. 1[1 03 have been raised in this prosecution either, further entitling applicant to a 
patent grant. 

Applicant respectfully submits that claims 1 through 8, inclusive, now on appeal are 
patentable and allowance of these claims is earnestly solicited. 



October 1 1, 2006 

P.O. Box 1547 

1007 N. Patterson Street 

Valdosta, GA 31603-1547 

P:(229) 244-5400 

F:(229) 244-5475 
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EXHIBIT "B" 
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6 THE' 




Equation (6. 14) is the Stefan-Boltzmann law. We will use the stands 
for Stefan's constant u/h» n u : j. ... .. . . . . U1C 5ia naard 
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•' •:S3S$ '' : J l #".'i'»^;:„i. rtf the exi 



nie heat capacity of the cbr at fixed volume is 4aT 3 If the matt*, 1 V^t 
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t ilt the radiation is equa 



^-^'^''deaeasisg with tu 



fact 

|Mp?^secpnd confusing point is 
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where /.a is the mean number density of hydrogen atoms (eq 15 esn Thk ^9 
^dependent of redshift. Its small value explains why ^Sb^Sl 

e^mfl^ maSS " matter (eq " ^67]) to the mass density^ 
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6 THE THERMAL CBR 



DEVELOPMENT OF PHYSICAL COSMOLOGY 



13? 



f variables x - hv/kT, with the dimen- 



dx _t£_ 
"l5 



(6.15) 



iw. We will use the standard symbol, a, 
inguished from the expansion parame- 

>lume is 4aT*. If the matter consists of 
icity to that of the cbr is 



10" 9 nA 2 , 



(6.16) 



lydrogen atoms (eq. [5.68]). This ratio is 
•xplains why the cbr might be expected 
iigh redshifts, where the interaction be- 
the matter relaxes to the radiation tem- 
• the higher heat capacity, and at thermal 
ins thermal no matter how strong the in- 



the fact that the radiation is equally bright in all directions. The number density 
of photons is decreasing with time as a(t)~\ not because photons are leaving 
the umverse-there is nowhere else to go-but because the volume of space is 
increasing as a(fy. 

The second confusing point is the nature of energy' balance in the cbr. Since 
the energy density in blackbody radiation varies as the fourth power of the tem- 
perature, the expansion of the universe causes the radiation energy' density to 
evolve as ft oc r a a(t)-*. As indicated in equation (6.17), this is faster by one 
power of the expansion parameter than for the mass density in a gas of nonrel- 
ativistic particles such as baryons (eq. [5.19]). The number density of photons 
varies as a{t) , as for baryons, but there is an extra factor of 1 /a{t) for the red- 
shift of the mean energy, per photon. Another way to get the cooling law is to 
recall that the pressure of the radiation is p^=p 7 /3. With this equation of state 
the local energy conservation equation (5. 16) is 



— = -3(p 7+ p 7 )- 



(6.18) 



. The solution is 



matter (eq. [5.67]) to the mass density in 
..1) is 



) 4 n/j^l +2) 



(6.17) 



& the eneigy density in the cbr varies as 
|) ( one power faster than for the nonrela- 
the mass density parameter ft in equation 
h the eneigy density in the radiation is a 
lat when the redshift is not too large the 
mass by nuclear burning (or perhaps by 
by black holes) is sufficient to produce an 
i temperature. Whether this can have hap- 
iy to transfer the eneigy to the cbr while 
. Some details on how this might happen 
section 24. 

Nation of the cbr tend to be confusing, we 
i name for the standard model, the hot big 
sts a localized explosion. In the standaio 
localized; the radiation is uniformly ana 
e space we can observe. This agrees wi» 
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.. ,, consistent with the Stefan-Boltzmann law (6.14) and the redshift law (6 4) for 
the radiation temperature. We see that the faster decrease of p- compared to the 
p< ■ mass density of a nonrelativistic gas is the result of the pressure work done by the 
m , k^ andil W radiation - However, since the volume of the universe varies as a(t) 3 
,;the net radiation energy in a closed universe decreases as l/a(r) as the universe* 
h •!* p f ds - m ™ does ^st energy go? Since there is no pressure gradient in 
; ; . ■• . . . the homogeneously distributed radiation, the pressure does not act to accelerate 
**¥?'=• "^^Pansxon of the universe. (The active gravitational mass due to the pressure 
M,;:, 2f • effect, slowing the rate of expansion, as indicated in eq. [5.151) 
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THE SClENCr 



F THI N C S 



Who Knew? 




^COSMOLOGY 




p The Multiverse 

ij^The universe as we know it 
$&justgot more complicated 

*hc universe is bigger than wc 
think. This seems to be a 
j&j 'JL cosmic trijlh. Times change, 
^theories evolve, astronomers sec new 
^things in their telescopes — and the 
universe always turns put tc be vaster 
$&and more mind-boggling than any- 
jgonc suspected. The most dazzling new 
.^■theory holds that our universe isn't 
just big, it's one af many. It's like a 
^bubble in a huge vat'of beer, and every 
K other bubble is another universe. (Wc 
Slikc this image for some reason.) 

Our concept of the universe used to 
Ebc tidier. Ancient Egyptians thought 
& the sky was held up by mountains at 
j'thc corners of the Earth, and the stars 
^werc not so far away. But in the 17th 
j century the telescope shattered that 
^'notion. Through the lens, the stars 
jpwerc countless, and space had depth, 
y Stars were suns, rendered faint oiily 
j^by great distance. Then, in 1923, . , , „ . 
BtEdwin Wubblc proved tliat mys- K \ 
j^terious, wispy things called 
^nebulae arc actually galaxies, 
or "island universes" outside 
pur own. 
New telescopes have since 
S revealed ever more galaxies, 
Jand we've grown accustomed 
WAo living in Carl Sagan's cos- 
c{mos, with billions ami billions 



galaxies, each utterly lousy 
with stars. But Sqgan may 
T|havc been underestimating. 
^ j V . A satellite called the Wil- 



&kinson Microwave Anisot- 
i^ropy Probe recently captured J 
glimpse of the residual 
Sjf -radiation from the young 
universe, when there 
: were no galaxies, only 

•iV 

■ MHO LLUSIRAIION BY CARY WOUNSXY 



perturbations in a seething, expand- 
ing cosmos. The data give a precise 
age to the universe: 13.7 billion years, 
plus or minus 200 million years. Per- 
haps more significantly, the data sup- 
port the idea of cosmic inflation, a 
variant of the big bang. The infla- 
tionary theory states that very early 
in the expansion the cosmos sud- 
denly inflated, becoming unimagin- 
ably vast in a fraction of a second. 

If inflation is correct, the universe 
really is more than a million trillion 
trillion trillion limes larger than the 
already enormous visible cosmos. It's 
practically infinite in scale. You have 
to speak like a child to convey the 
idea — it's basically a gazillion times 
larger than we thought. And there's 
more: One variation of the inflation 
theory suggests that our universe is a 
calm bubble, a kind of "no inflation 
zone" within an infinitely large, 
chaotic, eternally inflating "multi- 
verse," and that this multiverse con- 
tains countless bubble universes, 
some of which almost surely contain 
intelligent observers trying to make 
sense of their own crazy cosmos. 
The problem is, a multiverse is a 
hard theory to prove. "Is this 
science? Not yet" warns cos- 
mologist Michael Turner of 
the University of Chicago. 
M Wc can't test it" 

But here's the most alarming 
part about living in a multi- 
verse. If the cosmos is more 
or less" infinite in scale, then 
statistical probabilities dictate 
that somewhere there's a 
planet identical to Earth, con- 
taining creatures identical to 
us, leading identical lives. 

Wc don't ( buy it. Could 
there really be another 
world where Adam Sand- 
ler is a movie star? 

— Joel Achenbtich 

WASHINGTON TOSt SWF WfllTtfl 





IT MATTERS 



How far apart are 
those two planets? 
Scientists measure 
length in meters. 
Kilometers and centi- 
meters are Just multi- 
ples and fractions 
(respectively) of the 
basic unit But exactly 
how long is a meter? 
Since 1983 the Inter- 
national Bureau 
of Weights and Mea- 
sures in Sevres, 
France (keepers by 
treaty of the world's 
standard units of 
measurement), has 
decreed that a meter 
is precisely the dis- 
tance light travels 
through a vacuum 
in 1/299,792,458 
of a second. (How 
.do you measure a 
hundred-millionth of 
a second? Don't ask.) 
That degree of pre- 
cision matters. If 
astronomers mea- 
sured a meter the 
way most Americans 
do (Tknow, about 
a yard") imprecision 
would multiply prodi- 
giously. Just between 
Earth and Mars you'd 
get a measurement 
mistake four million 
miles long. 

— Lynne Warren 



Learn more about the shape 
of the cosmos and find links 
to Joel Achenbach's work 
at nationalgcographic.com/ 
ngm/ resources/0303. 
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